The increased variability in the ageostrophic terms and reduced correlation between the two geostrophic terms for phase 2 is therefore not due to the analysis of fewer observations but likely represents a true decrease in the level of geostrophy.
VORTICITY ANALYSIS
The location of the ADCP moorings is such that between July 2 and 16 the northern mooring (D2) remained north of the jet core and the southern mooring (D3) remained south of the jet core (Figure 2) . Across a uniform jet the relative vorticity changes from positive to negative. The following analysis is intended to reveal the magnitude, structure, and variability of the vorticity field across the observed filament.
The vorticity equation is derived by simply cross differentiating and subtracting the linear momentum equations (la) and (lb), thus eliminating the pressure gradient terms. Not all terms in (2) can be estimated, and a vorticity balance will not be attempted, although the available terms can be compared in a limited vorticity analysis. Shown in Figure 13 are the significant time series and temporal means for four terms in the vorticity equations (scaled by 1//3) at both mooring locations (D2 in Figure 13a , D3 in Figure 13b The asymmetry in the temperature-salinity distributions north and south of the current maximum indicate that temperature measurements alone are insufficient in determining the density structure. Salinity variations play a crucial role in determining the local density structure and therefore the dynamic height fields. Thermal satellite images, revealing only the surface temperature structure, may be less representative of the density structure away from the coastal upwelling region, where internal circulations within the filament-current system can redistribute and mix water types, modifying the relative roles of temperature and salinity in governing the local density.
CONCLUSIONS
During July 2-23, 1988, a significant upwelled filament was observed in two substantially different orientations. The observations during each filament orientation have been used to estimate average terms in the meridional momentum balance. During phase 1 the current component perpendicular to the transect line was found to be in geostrophic balance. During phase 2 the meridional data closely represent a coordinate system along the axis of the filament, and the meridional momentum balance was found to be significantly more ageostrophic. Observed acceleration and cyclostrophic contributions to the momentum balance (i.e., OV/Ot and VO VG/Oy) were significantly above the estimated noise levels at a number of locations during phase 2.
Although it appears that a considerable effort has been exerted to show the near-surface (< 150 m) currents associated with these fronts are highly geostrophic, the results are by no means serendipitous. The strong currents, narrow structure, relatively large Rossby number (U/Lf = 0.3), and temporal variability of these upwelled fronts suggests that quasigeostrophic dynamics may play a significant role. Despite these structural characteristics, the present analysis indicates a highly geostrophic flow. The measurements analyzed here represent a unique set of observations, ideal for examining the dynamics of fronts. To our knowledge, the present analysis also represents a unique attempt to complete a momentum balance.
Mean vertical velocities are estimated from the multiple transects using ship ADCP and RSVP hydrographic and turbulence data (Appendix B). The calculation is made possible by the temporal resolution of observations in a near-geostrophic flow field. Previous estimates of W utilized only moored current measurements. The estimated vertical velocities from the ship observations are in agreement with model predictions.
Relative vorticity is estimated from moored and ship ADCP measurements. During the microstructure survey, the northern mooring location is found to remain in the negative relative vorticity shear: of the filament, while the southern mooring remains in the positive relative vorticity. The mean magnitude of the positive vorticity (0.25f) is larger than the mean magnitude of the negative vorticity (-0.16f), a possible consequence of instabilities that work preferentially in regions of negative vorticity.
Finally, the repeat.ed transects of high-resolution hydrography reveal temperature and salinity distributions that suggest considerable recirculation within and across the filament. Local adjustments in the relative vorticity may cause submesoscale divergences and convergences that result in upwelling and downwelling along isopycnal surfaces. The resulting redistribution of water masses may form the narrow, near surface (<50 m) salinity maximum embedded in a broader temperature minimum, both confined to the region south of the current maximum. Confined to a region north of the current maximum was a "pool" of less saline water. The influence of the observed salinity structure on the density field (and therefore the pressure and dynamic height fields) cannot be revealed by thermal remote sensing (advanced very high resolution radiometer). Figure  14 is the mean W structure (in meters per day) for phase 1, formed by summing the three mean contributions. On average, the final contributions to (W) are represented by 80-90% from the flow along sloping isopycnals, 10-20% from isopycnal displacements and 0-10% from diapycnal mixing.
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